Publication number.: H03" 158037 
Date of publication of application: 7.08.91 

Int. C1(5):H04L 012/42 
G06F 011/14 
5 G06F 015/16 

H04L 029/14 
Application number: HO 1-298009 
Date of filing: 12.15.89 
Applicant : NEC corporation 
10 7-1, Shiba 5-chome 

Minato-ku, Tokyo 
108-8001 
JP 

Inventor: Toshiharu Aoki 
15 Correspondence: Sin Uchihara 



SPECIFICATION 

FAILURE RESTORATION METHOD 
20 CLAIMS 

What is claimed is: 

A method of failure restoration comprising the functions of 

storing a telegram generated on own processor to the other processors with a time stamp 
when the telegram is not transmitted properly i 
25 checking if there is an unsent transmitting telegram when a transmitting telegram to the 



other processors is generated on ownprocessor,* and 

sending a transmitting telegram if there is the unsent communication telegram. 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to a failure restoration method for a failure of a processor or a 
network in a system wherein multiple processors are connected via a network. 
Description of the prior art 

In prior failure restoration methods, when a destination processor or a network failed, a 
host processor suspends displaying an alarm etc. without transmitting communication 
telegrams, or it continues transmitting processible telegrams by canceling unprocessible 
transmission telegrams. 

In a high -reliability required system, dual networks or a reserve processor are provided 
to handle a network failure by using another network or switching to the reserve 
processor. 

The above mentioned prior failure restoration methods have the disadvantage that own 
processor are made to suspend its process and unable to manage the other processes until 
the source of failure is removed and the telegram is retransmitted by hand. There is 
another disadvantage that telegrams should lose reliability since the telegrams have to 
be discarded if the processor continue its process. There is yet another problem that the 
cost should be extremely expensive in the dualized hardware method. 

The object of this invention is to provide a failure restoration method which restores 
interruption of communication between processors without having processors suspended 
and having the needs for dualized hardware. 
Summary of the invention 



A failure restoration method of this invention is feasible when it comprises a function for 
storing a transmission telegram generated on own processor to other processors with a 
time stamp when it is not properly transmitted, a function for checking if there is an 
unsent telegram when a telegram to other processors is generated on own processor, and 
5 a function for retransmitting the unsent telegram if there is any. 
Description of preferred embodiments 

Next, embodiment of this invention is explained in detail referring to drawings. 

FIG. 1 is a flow diagram showing control operation of a processor for an embodiment of 

this invention. 

10 A processor operates as follows. A transmission telegram to the other processors is 
generated in the processor(Step 10). Next, a time stamp is attached to the generated 
telegram by a clock in the processor(Step 11). The processor stores the telegram to which 
the time stamp is attached in a transmission file(Step 12). The processor checks the 
transmission file if there is a transmission telegram (Step 13). If there is a transmission 

15 telegram in the transmission file, the processor reads the oldest telegram in the 
transmission file(Step 14), and if there isn't a transmission telegram in the transmission 
file, the transmission process ends(Step 15). The processor judges if the transmission 
telegram is properly transmitted according to a reception response from the destination 
processors(Step 16). If it is properly transmitted, the processor deletes the oldest 

20 transmission telegram(Step 18) and put back the process to check if there is yet another 
transmission telegram in the transmission file(Step 13). If telegram is not properly 
transmitted, the processor suspends the process until the next transmission telegram is 
generated(Step 17). 

Next, an example for the connection between processors comprising control operation of 
25 this invention is shown. 



FIG. 2 is an example for the processor comprising control operation of the failure 
restoration method of FIG. 1. Multiple processors, connect by network 5, such as 
processor 1, processor 2, processor 3 and processor 4, communicates mutually. Each 
processor 1-4 comprises disk memory devices as transmission files, such as memory 
5 device 6, memory device 7, memory device 8, memory device 9. 

In this way, time stamps are attached to transmission telegrams as they are generated 
and then the telegrams are stored in the files and transmitted. The telegrams are 
guaranteed as the telegrams are stored in the files even when they are improperly 
transmitted, and reliability of the transmission telegrams is improved as the telegrams 
10 are retransmitted when the next telegram is generated. 

As described above, this invention has an advantageous effect in that transmission 

telegrams, being attached time stamps by own processor as they are generated, stored in 

memory devices and then transmitted, are guaranteed as they are stored in the files even 
15 when they are improperly transmitted, and the reliability of which is improved as they 

are retransmitted when the next telegram is generated. 

Brief description of the drawings. 
FIG. 1 is a flow diagram of an embodiment this invention, FIG. 2 is a system block 

diagram of the embodiment. 
20 1,2, 3, 4:processor 

S^network 

6, 7, 8, 9^memory device 
FIG. 1 



25 START 



10 GENERATE TELEGRAM TO OTHER PROCESSORS 

11 ATTACH TIME STAMP TO TELEGRAM 

12 STORE IN TRANSMISSION FILE 

13 IS THERE TELEGRAM OR NOT? 
5 14 READ OLDEST TELEGRAM 

15 TRANSMIT TELEGRAM 

16 NORMAL END 

17 END 

18 DELETE OLDEST TELEGRAM 

10 

FIG. 2 

1 PROCESSOR 

2 PROCESSOR 

3 PROCESSOR 
15 4 PROCESSOR 
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